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ABSTRACT 



An apparatus and method for forming absorbent articles 
having superabsorbent particles. Air-entrained absor- 
bent particles are directed through a diverter valve 
which alternately directs the particles to first and sec- 
ond dispensing nozzles. The nozzles are positioned for 
dispensing the particles into a moving web of fibrous 
materia], such as wood pulp fluff. Selective operation of 
the valve in synchronization with the conveying ar- 
rangement for the wood pulp fibrous material permits 
deposition of the absorbent particles in desired patterns 
within selected portions of the fibrous material. 

19 Claims, 3 Drawing Sheets 
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chamber is controlled so that a selected distribution of 
METHOD AND APPARATUS FOR ZONED the polymer particles is achieved within the fibrous 

APPLICATION OF PARTICLES IN FIBROUS material deposited in the forming chamber. U.S. Pat. 

MATERIAL n 0 , 5,028,224 to Pieper et al. teaches forming a split 

TcrtnjTrAT mm n 5 stream of superabsorbent material particles by centrifu- 

TECHNICAL FIELD segregating means. The split stream is intermittently 

The present invention relates generally to a method delivered into a forming chamber so that zoned regions 
and apparatus for zoned application of particles in fi- of higher polymer density are formed within the fibrous 
brous material, and more particularly to a method and . material. 

apparatus for zoned application of superabsorbent poly- 10 summary np thp lNVFKTirvj 

mer particles in an absorbent pad comprising hydro- SUMMARY OF THE INVENTION 

philic fibrous material such as cellulose fibers. The present invention provides a new and improved 

BACKGROUND OF THE iravpisjnoN method and apparatus for zoned application of parti- 

BACKGROUND OF THE INVENTION dcs> Ruch M supcrabsorbcnt ^ fi _ 

Disposable absorbent articles, such as disposable dia- 15 brous material. The present invention contemplates 
pers and the like, usually have an absorbent panel con- introducing superabsorbent polymer particles into dis- 
tancing superabsorbent polymers to increase the absor- crete absorbent panel assemblies in discrete in-line 
bent capacity of the panel while reducing the bulkiness zones. The method of application employs a selectively 
of the article. For example, see U.S. Pat No. 3,670,731 operable diverter valve configured for directing air-flu- 
to Harmon. , idized superabsorbent particles through nozzles into a 

Particular absorbent panel constructions contain a continuous web of fibrous material for subsequent for- 
zoned region of superabsorbent material in a selected mat j on 0 f individual absorbent panels 
portion of the panel in an ^attempt to ^efficient use Th c superabsorbent polymer particles are fed from a 
of the ^superabsorbent matenalU.S. Pat No. 4,333,463 mctcrcd dcr deUv eiry system into a fluidizing sys- 
to Holtman discloses an absorbent pad which contains a 25 whi ^ ^ £ ^ m ^ » 

zoned region of superabsorbent material in its front nth«™o» «cJ7t™;«c tK. 7L «T * * i 

upperorlowerportion.U.S.Pat.No.4,381,783toElias ?LP!2 > 1 a 'j"""* " d 
describes an absorbent article wherein one or more i ?1 ?. SyStCm 

separate and distinct moisture-permeable cells or pock- ? * predetennmed quantity 

ets containing superabsorbent particles are provided in 30 ^^i,*^ 1 * * ^ absorbent panel or pad 
a crotch region of the article, U.S. Pat No. 4,685,915 to ***** particles are fluidized, the 

Hasse et al. suggests application of a zoned deposit of J"™ u dircctcd t0 cntrance of * c 4wter valve 
superabsorbent polymers in a central portion of an ab- device. 

sorbent article. U.S. Pat. No. 5,009,650 to Bernardin , M , ™ alerter valve, the stream of absorbent parti- 
teaches an absorbent structure wherein superabsorbent 35- £ Ies "directed or diverted to either of two nozzle mem- 
material is located more at a rearward portion of an bcrs - valvc mav °P erate <i by an electromechani- 
absorbent structure. 081 actuator, or other suitable actuating means, such 

A number of methods and apparatus have been pro- that the valve is cycled fully between its first and sec- 
posed to manufacture absorbent pad structures having a ond ROMtions at specific intervals with respect to the 
zoned deposit of superabsorbent material. U.S. Pat. No. 40 absorbent panels of the associated web of fibrous mate- 
4,087,506 to Cook et al. discloses a method of producing ^als. As will be further described, these intervals are 
a fluid absorbent web wherein superabsorbent polymer timed in the sense that they are dependent upon the 
particles are applied onto a central zone of a moving position of the associated absorbent panel or pads, and 
web by means of a spreader. U.S. Pat. No. 4,551,191 to thus are regulated (and thus vary in actual time) de- 
Kock et al. describes an arrangement wherein gas- 45 pending on surface speed of the fibrous material, 
entrained superabsorbent polymer particles are dis- Notably, intervals during which the valve is in each 
charged through a nozzle having a predetermined of its first and second positions determines the pattern of 
width in a direction parallel to the direction of travel of absorbent particles to be deposited on the fibrous web. 
the moving porous web so that they are uniformly de- While the ratio or relationship of these intervals can be 
posited on the predetermined width portion of the web. 50 infinitely varied, they will normally be set such that 

U.S. Pat, No. 4,800,102 to Takada discloses the use of relatively increased densities of absorbent particles are 
a rotating screen disc having openings of various shapes provided in at least one portion of each individual ab- 
at intervals, which disc is positioned between a superab- sorbent pad, with fewer or substantially no particles 
sorbent supplier and a moving web so that superabsorb- deposited in other portions of each pad. 
ent polymer particles are intermittently deposited on 55 As will also be further described, the distance be- 
the web at the intervals and patterns corresponding to tween a pair of dispensing nozzles, through which the 
thc openings in the disc. U.S. Pat. Nos. 4,927,346 and absorbent particles are presented to the fibrous web, 
5,017,324 to Kaiser et al. respectively disclose an appa- further determines the pattern of absorbent particles 
ratus and a method for depositing superabsorbent poly- deposited in each absorbent pad. Generalizing, the off- 
mer particles into a pad of fibrous material in a forming 60 set of these two dispensing nozzles corresponds to the 
chamber. A controller selectively directs gas-entrained offset of each of the first and second deposits of absor- 
polymer particles either to a supply hopper or to the bent particles. 

fibrous material to produce discrete patterns of superab- An apparatus of the present invention generally in- 
sorbent polymers along the pad. eludes conveyer means for moving a web of fibrous 

U.S. Pat. No. 4,927,582 to Bryson teaches another 65 material in one direction, and nozzle means for dis- 
method for depositing superabsorbent particles into a charging gas-entrained absorbent particles into the fi- 
pad in a forming chamber. The flow velocity of the brous material. The conveyor arrangement may take 
superabsorbent polymer particles into the forming the form of a forming belt operated in conjunction with 
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a vacuum forming chamber, with the nozzle means FIG. 2a is a cross-sectional view similar to FIG. 2 

positioned either within, or outside of, the forming illustrating an optional flow augmentation arrangement 

chamber. Alternately, the present invention can be em- of the present apparatus; 

bodied in association with rotary drum-forming de- FIG. 3 is a cross-sectional view of valve means in its 

vices. 5 second position; 

The nozzle means comprises first and second nozzle FIG. 4 is a perspective view of a valve vane in accor- 

members spaced from each other in at least the one dance with the present invention; 

direction of movement of the fibrous web. Valve means, FIGS. 5c, Sb, 5c, 5d, and Se are schematic perspective 

switchable between two positions, selectively directs views illustrating an exemplified process sequence of 

the gas-entrained absorbent particles to the first nozzle 10 forming zoned deposit patterns of absorbent particles in 

member in its first position, or to the second nozzle the fibrous material; 

member in its second position. FIG. 6 is a schematic plan view illustrating four dis- 

Control means control the valve means to cause the tinguished zones of equal length formed in a series of 

valve means to switch between the first and second individual absorbent pad units, 
nozzle members at a predetermined interval so that 15 

different concentration or density zones of the absor- DETAILED DESCRIPTION 
bent particles are formed at selected locations of the While the present invention is susceptible of embodi- 
fibrous material. In a preferred embodiment of the pres- ment in various forms, there is shown in the drawings 
ent invention, the first and second nozzle members are and will hereinafter be described a presently preferred 
aligned relative to each other along the direction of 20 embodiment, with the understanding that the present 
travel of the fibrous material. In another embodiment of disclosure is to be considered as an exemplification of 
the present invention, one of the first and second nozzle the invention, and is not intended to limit the invention 
members is replaced with a recirculation line back to to the specific embodiment illustrated, 
the absorbent particle supply system. The recirculation With reference now to FIG. 1, therein is illustrated an 
line acts to periodically direct the gas-entrained absor- 25 apparatus for zoned application of absorbent particles, 
bent particles from the first valve means back to the such as superabsorbent polymer particles 10, in fibrous 
particle supply means. This action produces intermit- material 12, such as fluff pulp. A delivery system, which 
tent deposit of absorbent particles in the fibrous material generally comprises a particle supply means 14 and a 
with essentially a single pattern or concentration. compressed heated-gas supplier 16 (typically supplying 
The present invention further provides a method for 30 pressurized air), provides a gas-entrained (i.e., air- 
zoned application of absorbent particles in fibrous mate- entrained or fluidized) stream of absorbent particles 10. 
rial. In one aspect of the invention, the method gener- The delivery system further includes a metering means 
ally comprises the steps of moving fibrous material in such as a feed auger or the like (not shown) for metering 
one direction, supplying a gas-entrained stream of parti- and continuously delivering a predetermined amount of 
cles, and selectively directing the gas-entrained parti- 35 absorbent particles 10. 

cles, at predetermined intervals, to first and second The particle supply means 14 has a venturi means 20 

nozzle members which respectively discharge the parti- to which a conduit means 18 is connected. The conduit 

cles into fibrous material. The method further includes means 18 supplies the gas-entrained stream of absorbent 

the step of spacing the first and second nozzle members particles 10 to a nozzle means 22 which discharges 

from each other in at least the one direction so that 40 absorbent particles 10 into the fibrous material 12 being 

different concentration or density zones of absorbent transported in a direction X by a conveyer means 24. 

particles are formed at selected locations of the fibrous The nozzle means may be positioned within a vacuum 

material. Again, particle deposition can be effected in forming chamber, in which case the fibrous material is 

conjunction with, or subsequent to, formation of a web being deposited on the conveyor means with the absor- 

of the fibrous material, with eventual formation of indi- 45 bent particles. Alternately, the nozzle means may de- 

vidual absorbent panels or pads. posit the absorbent particles subsequent to formation of 

In another aspect of the invention, the method in- the web of fibrous material. Drum forming (i.e., pocket 

eludes the step of selecting the intervals so that the forming) or belt forming equipment may be employed, 

desired combination of first and second deposit patterns The nozzle means 22 has a first nozzle member 26 and 

of absorbent particles, respectively applied by the first 50 a second nozzle member 28 which are spaced from each 

and second nozzle members, is provided in the fibrous other a predetermined distance L x in the moving direc- 

material. In particular embodiments, the spaced dis- tion X of the conveyor means 24. A valve means 30 is 

tance, in the one direction, between the first and second connected between the conduit means 18 and the nozzle 

nozzle members determines a length of an overlapped means 22 to regulate communication therebetween. The 

region of the first and second deposit patterns of absor- 55 valve means 30 is selectively switchable between a first 

bent particles in the fibrous material, and conversely, an position wherein the gas-entrained absorbent particles 

offset of the patterns. are directed to the first nozzle member 26, and a second 

Other features and advantages of the present inven- position wherein the gas-entrained absorbent particles 

tion will become readily apparent from the following are directed to the second nozzle member 28. The valve 

detailed description, in conjunction with the accompa- 60 means 30 is controlled by a control means 32, such as an 

nying drawings, and the appended claims. electromechanical actuator, to cyclically switch be- 

BRIEF DESCRIPTION OF THE DRAWINGS ^J^ T %^^£g^ 

FIG. 1 representatively shows a schematic view of an switch means (not shown), 

apparatus embodying the principles of the present in- 65 In a particular embodiment of the invention, the 

vention; valve means 30, representatively illustrated in FIGS. 2, 

FIG. 2 is a cross-sectional view of valve means of the 3 and 4, comprises a valve housing 34, a valve chamber 

present invention in its first position; 36 and a wedge-like shaped valve vane 38. The valve 
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bousing 34 has an inlet port 40 connected in communi- conduit means 18, to first nozzle member 26 as cut line 

cation with the conduit means 18, and a first outlet port 62 is positioned at in a midpoint between first nozzle 

42 and a second outlet port 44 which are respectively member 26 and second nozzle member 2*. First nozzle 

connected in communication with the first nozzle mem- member 26 discharges the gas -entrained absorbent par- 

ber 26 and the second nozzle member 28. The valve 5 tides 10 onto and into the fluff pulp layer 12 being 

chamber 36 is generally defined between two diverging conveyed during a first time interval Tj to provide in 

side walls 46, 48 and forms a generally bifurcated flow fluff pulp layer 12 a first deposit pattern 64 of absorbent 

passage. The tapered valve vane 38, as best seen in FIG. particles 10 having a length Li and a first density Di ( 

4, has a round, wider base end 50 and a generally tran- g/m J ). 

culated tapered edge or an apex 52 extending into the 10 Valve means 30 is switched to its second position 
bifurcated flow passage. The valve vane 38 is at its during the subsequent second time interval T2 when 
wider base end 50 pivotably mounted intermediate the second nozzle member 28 discharges the gas-entrained 
first and second outlet ports 42, 44 to pivot about an axis absorbent particles 10 to provide in fluff pulp layer 12 a 
Y. The base end 50 at the axis Y is operatively con- second deposit pattern 66 of absorbent particles 10 hav- 
nected to the electromechanical actuator for rotation so 15 ing a length L* and a second density D2. Valve means 30 
that the apex 52 is selectively pressed against one of the is again switched back to the first position to continue 
side walls 46 when pivoted clockwise, and against an- its cyclic switching motion at a time interval ratio of 
other side wall 48 when pivoted counterclockwise, to T\/ti> First and second deposit patterns 64, 66 form an 
switch between the first position, as shown in FIG; 2, overlapped region 68, having a density D1+D2, and a 
and the second position, as shown in FIG. 3. In the first 20 length which substantially corresponds to distance L x 
position, a linear first flow passage 54 is defined within between first and second nozzle members 26, 28. As a 
the valve chamber 36, which joins the inlet port 40 in result, absorbent particles are deposited in a discrete 
communication with the first outlet port 42. In the sec* area 70 of a length L* positioned in a middle section of 
ond position, a linear second flow passage 56 is defined each individual pad unit 60 to leave front and rear sec- 
within the valve chamber 36, which joins the inlet port 25 tions which are substantially free of absorbent particles. 
40 in communication with the second outlet port 44, The discrete area 70 of absorbent particles further con- 
Each of the first and second flow passages 54, 56 has a sists of three discrete zones of at least two different 
cross-sectional area which is substantially equal to a particle concentrations or densities Di,D| +D2 and D2. 
cross-sectional area of the inlet port 40 and to a cross- When the particle discharge rates and intervals from 
sectional area of its associated outlet port 42 or 44. 30 first and second nozzle members 26, 28 are equally 
As illustrated in FIG. 2a, the present apparatus may adjusted, Di is approximately equal to and thus the 
optionally be provided with means for augmenting the particle density of the central zone is twice as much as 
flow of the gas-entrained absorbent particles, thus facili- that of the front and rear zones in the discrete area 70 of 
taring fluidized flow from the associated supply ar- absorbent particles. 

rangement. Such flow augmentation can be effected by 35 As will be appreciated from the foregoing descrip- 

providing a plurality of circumferential) y spaced angled tion, a resultant pattern of absorbent particles in fluff 

air inlets 43 generally in the inlet and/or the outlet ports layer 12 is primarily determined by time intervals Tj 

of the valve means 30, which inlets introduce pressur- and T2, the time interval ratio T1/T2, and the distance 

ized air supplied thereto from annular passages joined to L* between the first and second nozzle members 26, 28. 

a source of pressurized air. 40 The other parameters, such as a conveying speed of 

Referring to FIGS. $a through 5e, in conjunction conveyer means 24 and the particle discharge rate from 

with FIG. 6, one preferred method for zoned applica- the nozzle means 22, may be substantially constant at 

tioh of absorbent particles in an absorbent pad for a their desired values associated with product specifica- 

disposable diaper is illustrated. A substantially continu- tions. Specifically, the first and second nozzle members 

ous fluff pulp layer 12 is conveyed in the direction X at 45 26, 28 may be conveniently set to provide substantially 

a predetermined speed. Respective opposite side edges equal particle discharge pulses therefrom. Time inter- 

of the layer can be intermittently cut out (either prior or vals Ti and T2 control the lengths Li, L2 of first and 

subsequent to particle deposition) for forming leg holes second deposit patterns 64, 66, with the time interval 

58 in a series of individual pad units 60 each having a ratio Tj/Tj controlling the discrete patterning of absor- 

length Lr, to later be separated along cut lines 62. The 50 bent particles in fluff layer 12 to achieve the desired 

first and second nozzle members 26, 28 are positioned particle distribution. Notably, the time interval ratio 

along the direction of movement X of the continuous T1/T2 determines the position of overlapped region 68 

fluff pulp layer 12 above the layer. Those nozzle mem- in discrete area 70 of absorbent particles. Distance Lx 

bers 26, 28 are preferably substantially aligned along a between the first and second nozzle members 26, 28 

lateral centerlihe of continuous layer 12 which substan- 55 determines and corresponds to the maximum possible 

tially extends in the direction X, and are spaced from length of overlapped region 68 of first and second de- 

each other a predetermined distance posit patterns of absorbent particles. As will be appreci- 

In the illustrated embodiment of FIGS. 5a through ated, if L^is equal to zero, then there will be a continu- 

5c, the valve means 30 is switched to provide equal ous deposit of absorbent particles in the fluff layer, 

periods of deposits from the first and second nozzles, 60 Accordingly, the first and second nozzle members 26, 

with the operation coordinated with the conveyor 28 may be arranged to be longitudinally adjustable, 

means 24 so that each nozzle deposits a pattern having In the particular embodiment where time interval 

a length substantially equal to one-half the length of ratio is set to 1 to 1, time intervals T|, T2 are set to such 

each absorbent pad unit being formed. Valve means 30 values that lengths Li, L2 of absorbent particle deposit 

is initially set to its first position which joins conduit 65 are each equal to one half of individual pad length Lj. 

means 18 in communication with first nozzle member This results in distance L x being one quarter of the 

26. The delivery system starts operating to supply the individual pad length L* thereby creating four separate 

gas-entrained stream of absorbent particles 10, through and distinct absorbent particle density zones respec- 



04/22/2004, EAST Version: 1.4.1 



5,279,854 



lively having one quarter of the length of pad unit 
length L h as illustrated in FIG* 6 (designated Zones 1 to 
4). 

In another particular embodiment where time inter- 
val ratio T1/T2 is set to i, the nozzle means can provide 5 
a first deposit of absorbent particles having a length 
equal to distance h x during time interval Ti, with the 
overlapped region 68 positioned at a front one third 
zone of discrete area 70 of absorbent particles. There- 
fore, suitable value , settings of time interval T\ with 10 
respect to distance L* and time interval T1/T2 result in 
the a desired zoned placement of overlapped region 68 
in discrete area 70 of absorbent particles. As will be 
appreciated, appropriate adjustment permits the present 
apparatus to be operated so that overlapped regions of 15 
absorbent particles can be positioned as desired along 
the length of each individual absorbent pad unit. 

In a further embodiment of the present invention, the 
second nozzle 28 is not used, and a recirculation pipe 74 
is joined in communication via a junction 72, with the 20 
second outlet port 44 of the valve means 30. This ar- 
rangements acts to periodically direct the gas-entrained 
stream of absorbent particles from valve means 30 back 
to particle supply means 14 through the recirculation s 
pipe 74. A cyclone separator (not shown) or like device 
may be employed to separate the absorbent particles 10 
from the entraining gas and introduce them back into 
particle supply means. During a time interval Tj, valve 
means 30 is positioned for recirculating absorbent parti- 30 
cles back into particle supply means 14, and no absor- 
bent particles are deposited in fluff pulp 12 being con- 
veyed. This further allows formation of a zone which 
contains substantially no absorbent particles. The rela- 
tionship between the leading edge of discrete area 70 35 
and the leading edge of individual pad unit 60, or cut 
line 62, can be suitably adjusted by selecting time inter- 
vals Ti, T2 and time interval ratio T1/T2, for achieving 
the desired pattern and positioning of absorbent particle 
disposition. 40 

While first and second nozzle members 26, 28 are 
illustrated in the foregoing embodiment as being aligned 
with each other in the direction of movement X of 
fibrous material 12, they may be laterally offset with 
respect to a lateral centerline of continuous fibrous 45 
material. Such offset would alter the width of the over- 
lapped region 68 of discrete area 70 in proportion 
thereto. To this end, first and second nozzle members 
26, 28 may be arranged to be laterally adjustable. 

Absorbent particles 10 may be any type of absorbent 50 
material in a particle form. Suitable absorbent material 
includes absorbent fibers, superabsorbent polymers, 
absorbent fiber/polymer composites, or any equivalent 
or combination thereof. 

Fibrous material 12 preferably comprises cellulosic 55 
fibers such as wood pulp fibers, cotton linters, and the 
like. Other cellulosic fibers that might be used are rayon 
fibers, flax, jute and the like. Alternatively, hydrophitic 
synthetic fibers may be used. Such synthetic fibers in- 
clude polyethylene, polypropylene, nylon, polyester 60 
and the like. 

From the foregoing, it will be observed that numer- 
ous modifications and variations can be effected with- 
out departing from the true spirit and scope of the novel 
concept of the present invention. It is to be understood 65 
that no limitation with respect to the specific embodi- 
ment illustrated herein is intended or should be inferred. 
The disclosure is intended to cover by the appended 
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claims all such modifications as fall within the scope of 
the claims. 
What is claimed is: 

1. An apparatus for zoned application of particles in 
fibrous material, comprising: 

conveyer means for moving said fibrous material in 
one direction; 

conduit means connected to a supplier for supplying 
a gas-entrained stream of said particles; 

nozzle means connected to said conduit means for 
discharging said gas-entrained particles to said 
fibrous material, said nozzle means comprising first 
and second nozzle members spaced from each 
other in at least said one direction of movement of 
said fibrous material; 

valve means for regulating communication between 
said conduit means and said nozzle means, said 
valve means being switchable between a first posi- 
tion wherein said gas-entrained particles are di- 
rected to said first nozzle member and a second 
position wherein said gas-entrained particles are 
directed to said second nozzle member, and 

control means for controlling said valve means so as 
to cause said valve means to switch between said 
first and second positions whereby different con- 
centration zones of said particles are formed on 
said fibrous material. 

2. The apparatus of claim 1, wherein 

said first and second nozzle members are aligned with 
each other along said one direction. 

3. The apparatus of claim 1, wherein 

said spacing between the first and second nozzle 
members is adjustable in at least said one direction. 

4. The apparatus of claim 1, wherein 

said valve means comprises a valve body defining an 
inlet port and first and second outlet ports, and a 
valve member movable within said valve body to 
alternately join said inlet port in communication 
with said first and second outlet ports. 

5. The apparatus of claim 1, wherein 

said control means is an electromechanical actuator 
for controlling said valve means to cycle between 
said first and second valve positions. 

6. The apparatus of claim 5, wherein 

said control means include programmable limit 
switch means. 

7. A method for zoned application of particles in 
fibrous material, comprising: 

moving said fibrous material in one direction; 

supplying a gas-entrained stream of said particles 
through conduit means; 

providing nozzle means connected to said conduit 
means for discharging said gas-entrained particles 
into said fibrous material, said nozzle means com- 
prising first and second nozzle members; 

spacing said first and second nozzle members from 
each other in at least said one direction; 

providing valve means for. regulating communication 
between said conduit means and said nozzle means, 
said valve means being switchable between a first 
position wherein said gas-entrained particles are 
directed to said first nozzle member and a second 
position wherein said gas-entrained particles are 
directed to said second nozzle member, and 

controlling said valve means to switch between said 
first and second positions to form a first deposit of 
particles from said first nozzle member and a sec- 
ond deposit of particles from said second nozzle 
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member to form different concentration zones of 
said particles on said fibrous material. 

8. The method of claim 7, wherein 
in said controlling step, said first deposit and said 

second deposit are formed to have respective 
lengths in said one direction at a ratio of 1 to 1. 

9. The method of claim 7, wherein 
said spacing step comprises positioning said second 

nozzle member downstream of said first nozzle 
member in said one direction* and 

said controlling step comprises controlling said valve 
means to switch from the first position to the sec- 
ond position on or after a leading edge of a first 
deposit region of the particles being discharged by 
said first nozzle member reaches an area onto 15 
which said particles are discharged by said second 
nozzle member, and then to switch from the second 

. position to the first position on or after a trailing 
edge of said first deposit region reaches said area to 
form a second deposit region of the particles being 20 
discharged by said second nozzle member, said first 
and second deposit regions forming an overlapped 
region. 

10. The method of claim 7, including 

positioning said second nozzle member downstream 25 
of and in alignment with said first nozzle member 
along said one direction. 

11. The method of claim 7, wherein 

said fibrous material is a plurality of absorbent pads, 
and said moving step comprises moving said absor- 
bent pads in end-to-end relationship, and said spac- 
ing step includes positioning said second nozzle 
member downstream of said first nozzle member 
by a distance that is from about a quarter to about 
a half of a length of one of said absorbent pads. 

12. The method of claim 11, wherein 

in said spacing step said distance is set to a quarter of 
a length of one of said absorbent pads, and in said 
controlling step said first deposit and said second 
deposit are formed to have respective lengths in 40 
said one direction at a ratio of 1 to 1. 

13. An apparatus for depositing superabsorbent parti- 
cles in fibrous material, comprising: 

conveying means for conveying said fibrous material; 
means for supplying an air-entrained stream of said 45 

superabsorbent particles; 
nozzle means positioned in relation to said conveying 

means for dispensing said particles into said fibrous 

material; and 

valve means for joining said supply means in commu- 50 
nication with said nozzle means, said valve means 
comprising a valve body defining an inlet port, and 
first and second outlet ports, and a valve member 
movably mounted in said valve body for alter- 
nately joining said inlet port in communication 
with said outlet ports, 

said valve body defining a valve chamber defined by 
a pair of diverging side walls respectively extend- 
ing from said inlet port to said outlet ports and 
forming a bifurcated flow passage, 

said valve member comprising a wedge-shaped vane 
movably mounted intermediate said outlet ports for 
alternately joining said outlet ports with said inlet 
port, said wedge-shaped vane having a tapered 
configuration defining an apex extending into said 65 
bifurcated flow passage, said valve member being 
pivotally movable. so that opposite side surfaces 
thereof respectively move against said diverging 
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side walls of said valve body as said valve member 
moves between first and second positions thereof 
for alternately joining said inlet port in communi- 
cation with said first and second outlet ports, said 
valve member defining with said valve body first 
and second flow passages attendant to positioning 
of .said valve member in said first and second posi- 
tions thereof, with each of said first and second 
flow passages having a cross-sectional area sub- 
stantially equal to the cross-sectional area of said 
inlet port and the respectively associated one of 
said first and second outlet ports. 

14. The apparatus of claim 13, wherein 

said .nozzle means comprises first and second nozzle 
members respectively joined in communication 
with said first and second outlet ports. 

15. The apparatus of claim 13, wherein 

said nozzle means comprises a nozzle member joined 
in communication with said first outlet port, said 
apparatus comprising recirculation means joining 
said second outlet port in communication with said 
supply means. 

16. An apparatus for depositing superabsorbent parti- 
cles in fibrous material, comprising: 

conveying means for conveying said fibrous material; 
means for supplying an air-entrained stream of said 

superabsorbent particles; 
nozzle means positioned in relation to said conveying 

means for dispensing said particles into said fibrous 

material; and 

valve means for joining said supply means in commu - 
. nication with said nozzle means, said valve means 
comprising a valve body defining an inlet port, and 
first and second outlet ports, and a valve member 
movably mounted in said valve body for alter- 
nately joining said inlet port in communication 
with said outlet ports; and 

means for augmenting flow of said stream of superab- 
sorbent particles, comprising means for introduc- 
ing pressurized air in at least one of said inlet and 
outlet ports, 

said flow augmenting means comprising a plurality of 
angled inlets joined to annular passage means posi- 
tioned at said one of said inlet and outlet ports, said 
angled inlets extending to said one of said inlet and 
outlet ports. 

17. A method for zoned application of particles in 
fibrous material, comprising: 

moving said fibrous material in one direction; 

supplying a gas-entrained stream of said particles 
through conduit means; 

providing nozzle means connected to said conduit 
means for discharging said gas-entrained particles 
into said fibrous material, said nozzle means com- 
prising first and second nozzle members; 

spacing said first, and second nozzle members from 
each other in at least said one direction, including 
positioning said second nozzle member down- 
stream of said first nozzle member in said one direc- 
tion; 

providing valve means for controlling flow of said 
gas-entrained particles from said conduit means to 
each of said first and second nozzle members of 
said nozzle means, said valve means being operable 
to alternately direct gas-entrained particles to said 
first nozzle member and to said second nozzle 
member, and 
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controlling said valve means to switch between di- 
recting the gas-entrained particles to said first noz- 
zle member to form a first deposit region of the 
particles and the second nozzle member to form a 
second deposit region of the particle to form differ- 5 
ent concentration zones of said particles on said 
fibrous material. 

18. The method of claim 17, wherein 

said controlling step comprises controlling said valve 
means to switch from the first nozzle member to 10 
the second nozzle member on or after a leading 
edge of the first deposit region of the particles 
being discharged by said first nozzle member 
reaches an area onto which said particles are dis- 
charged by said second nozzle member, and then to 15 
switch from the second nozzle member to the first 
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nozzle member on or after a trailing edge of said 
first deposit region reaches said area to form the 
second deposit region of the particles being dis- 
charged by said second nozzle member, said first 
and second deposit regions forming an overlapped 
region. 

19. The method of claim 17, wherein 

said fibrous material is a plurality of absorbent pads, 
and said moving step comprises moving said absor- 
bent pads in end-to-end relationship, and said spac- 
ing step includes positioning said second nozzle 
member downstream of said first nozzle member 
by a distance that is from about a quarter to about 
a half of a length of one of said absorbent pads. 
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